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[57] ABSTRACT

Disclosed is a removable edge guard for installation on
an edge of a vehicle door or the like. The edge guard is
a composite of self-supporting polymeric materials. A
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protector portion is formed from a first polymeric mate-
rial and has a bumper section and a planar section. A
base portion is formed from a second polymeric mate-
rial more rigid than the first polymeric material. The
base portion and the planar section of the protector
portion together define a U-shaped channel to receive
the edge of the vehicle door or the like. The base por-
tion is extrudably joined to the planar section of the
protector portion at the closed end of the U-shaped
channel. A retention fin is extrudably joined to the base
portion at the open end of the U-shaped channel. The
retention fin is formed from the first polymeric material.
The retention fin projects into the U-shaped channel
toward the planar section of the protector portion. The
retention fin and planar section cooperate to retain the
edge of the vehicle door or the like received in the
U-shaped channel. Also disclosed is a method of manu-
facturing the removable edge guard by co-extruding a
first and second polymeric material through a single
extrusion die to form a composite polymeric extrudent
having the desired profile. The desired profile is main-
tained by a series of vacuum sizing plates until a mem-
ory is established by cooling the composite polymeric
extrudent in a combination water bath and water wash.
The composite polymeric extrudent is then cut into

predetermined lengths to form the final composite poly-
meric edge guard.

9 Claims, 1 Drawing Sheet
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COMPOSITE EDGE GUARD AND METHOD FOR
MANUFACTURING SAME

TECHNICAL FIELD

This invention relates generally to protective guards
for surface edges and their methods of manufacture.
Specifically, this invention relates to an edge guard for
removable instaliation on the edge of a vehicle door or
the like and a method for manufacturing same.

BACKGROUND

It 1s becoming increasingly time consuming and ex-
pensive to repair even minor damage to the exterior
body of automotive vehicles. As a result, both manufac-
turers and consumers are interested in protecting auto-
motive vehicles from all types of such damage. This
includes even minor dents or abrasions to the edges of
vehicle doors, hoods, or trunks which can occur during
shipment or day to day use of the vehicles.

A variety of devices have been developed for perma-
nent instaliation on the edge of vehicle doors or the like.
These devices generally comprise a deformable metal
carrier coated with rubber or plastic materials as in U.S.
Pat. No. 4,581,807 to Adell. These devices generally
have a U-shaped cross section for receiving the edge of
the vehicle door. The metal carrier is generally de-
formed so that the device resiliently grips the edge of
the vehicle door.

These prior art devices are generally designed with
metal carriers so that they may be permanently affixed
to the edge of the vehicle door. They are designed for
permanent instailation because they are generally used
as decorative trim or for installation of weather strip-
ping around the edge of the vehicle door as in U.S. Pat.
No. 4,232,081 to Pullan and U.S. Pat. No. 4,902,549 to
Bright et al. Once installed, these devices are difficult to
remove without marring the edge of the vehicle door.
Moreover, when used as decorative trim or for installa-
tion of weather stripping, these devices generally must
be of sufficient length to cover the entire edge of the
vehicle door.

The prior art devices are often produced by a method
wherein a rubber or plastic material is extruded upon
the surface of a metal carrier as in U.S. Pat. No.
4,581,807 to Adell. This method, however, requires the
additional step of pre-forming a deformable metal car-
rier to maintain the desired shape of the device as well
as allow the device to adequately grip the edge of the
vehicle door or the like. The metal carrier necessary in
the methods for producing these prior art devices is
primarily responsible for the marring of the edge of the
vehicle door or the like.

The 1deal edge protector for a vehicle door or the like
i1s one that provides maximum protection at strategic
locations. The 1deal edge protector for a vehicle door or
~ the like also overcomes the problems associated with
metal carriers. It 1s capable of being temporarily in-
stalled and removed without marring the edge of the
vehicle door.

The ideal method for producing the ideal edge pro-
tector eliminates the step of pre-forming a deformable
metal carnier by utilizing self-supporting polymeric
materials. The 1deal method also eliminates the step of
pre-forming a deformable metal carrier by utilizing a
series of vacuum sizing plates and temperature control.
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2
SUMMARY OF THE INVENTION

According to the present invention, an edge guard
for protection of a vehicle door or the like is disclosed.
The edge guard is a composite of self-supporting poly-
meric materials and is designed for removable installa-
tion on the edge of the vehicle door. The edge guard
comprises a protector portion extending along the
length of the edge guard and having a bumper section
and a planar section. The protector portion is formed
from a first polymeric material. The edge guard also
comprises a base portion formed from a second poly-
meric material more rigid than the first polymeric mate-
rial. The base portion extends along the length of the
edge guard and is extrudably joined to the planar sec-
tion of the protector portion. The base portion and the
planar section of the protector portion together define a
U-shaped channel for receiving the edge of the vehicle
door. The composite edge guard also comprises a reten-
tion fin formed of the first polymeric material and ex-
tending along the length of the edge protector. The
retention fin is extrudably joined to the base portion at
the open end of the U-shaped channel. The retention fin
projects into the U-shaped channel toward the planar
section of the protector portion. The retention fin and
the planar section of the protector portion cooperate to
engage the vehicle door received in the U-shaped chan-
nel. The first polymeric material used to form the planar
section of the protector portion and the retention fin is
sufficiently resilient or elastic so that the edge of the
vehicle door is not marred during installation or re-
moval of the edge guard.

According to an alternative embodiment of the pres-
ent invention, the planar section of the protector por-
tion of the edge guard is provided with a plurality of
nibs. The ribs extend along the length of the edge guard
and project into the U-shaped channel formed by the
base portion and the planar section of the protector
portion. The ribs act in cooperation with the retention
fin to flexibly and resiliently grip the edge of the vehicle
door or the like received into the U-shaped channel.

A method for making a self-supporting composite
polymeric edge guard is also disclosed according to the
present invention. The method comprises co-extruding
a high density polymeric material and a low density
polymeric material through a single extrusion die to
form a composite polymeric extrudent having a desired
profile. The desired profile of said composite polymeric
extrudent is then maintained until a memory is estab-
hished by cooling the composite polymeric extrudent in
a combination water bath and water wash. The compos-
ite polymeric extrudent is then cut into predetermined
lengths to form the final composite polymeric edge
guard.

Accordingly, it is a general object of this invention to
prevent damage to the edge of a vehicle door or the like
occurring during shipment or day to day use of the
vehicle. Another object of this invention is to provide
an improved protective device that is easily installed
upon the edge of a vehicle door and maintains its proper
position but is also removable therefrom without dam-
aging the edge of the vehicle door. Another object of
this invention is to provide a protective device that is
compatible with a wider variety of edges of vehicle
doors or the like.

Another object of this invention is to provide a pro- '
tective device that is smaller and more flexible for easy
storage in a wide variety of places. |
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Another object of this invention is to provide a pro-
tective device that is simple in design, inexpensive to
manufacture and durable in construction.

A more specific object of this invention is a compos-
ite edge guard of self supporting polymeric material
comprising a protector portion, a base portion and a
retention fin wherein the protector portion and the base
portion are extrudably joined to form a U-shaped chan-
nel configured to removably receive the edge of a vehi-
cle door and the retention fin is extrudably joined to the
base portion to act in cooperation with the protector
portion for retaining engagement of the edge of the
vehicle door.

Another more specific object of this invention is a
method of making a self-supporting composite poly-
meric edge guard comprising the steps of co-extruding
a high density and a low density polymeric material
through a single extrusion die to form a composite poly-
meric extrudent having a desired profile, maintaining
the desired profile of the composite polymeric extru-
dent until a memory is established, cooling the compos-
ite polymeric extrudent to establish a memory and cut-
ting the composite polymeric extrudent into predeter-
mined lengths to form the final composite polymeric
edge guard.

These and other objects and advantages will be ap-
parent after consideration of the following detailed
description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a fragmentary perspective view of the com
posite edge guard of the present invention. |

FIG. 21s a cross-sectional view of the composite edge
guard of the present invention when installed on the
edge of a vehicle door or the like, shown in phantom.

FIG. 3 1s a cross-sectional view of an alternative
embodiment of the composite edge guard of the present
invention.

FIG. 4 is a cross-sectional view of an alternative
embodiment of the composite edge guard of the present
invention when installed on the edge of a vehicle door
or the like, shown in phantom.

FIG. § i1s a schematic diagram of the method of mak-
ing a composite polymeric edge guard of the present
invention.

DETAILED DESCRIPTION OF THE
. DRAWINGS

Referring now to FIGS. 1-4, the composite edge
guard 10 of the present invention is pictured. The edge
guard 10 comprises a protector portion 12, a base por-
tion 14 and at least one retention fin 16. The protector
portion 12, base portion 14 and retention fin 16 each
extend along the length of the composite edge guard 10.

The protector portion 12 has a generally D-shaped
cross-section formed by a semi-cylindrical bumper sec-
tion 18 and a planar section 20. The planar section 20
has a pair of oppositely spaced sides where it is joined to
the bumper section 18.

The base portion 14, together with the planar section
20 of the protector portion 12, form a generally U-
shaped channel having an open end 22 and a closed end
24. The base portion 14 is extrudably joined to one side
of the planar section 20 to form the closed end 24 of the
U-shaped channel.

The retention fin 16 is extrudably joined to the base
portion 14 at the open end 22 of the generally U-shaped
channel. The retention fin 16 projects into the generally
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U-shaped channel toward the planar section 20 of the
protector portion 12.

The protector portion 12 and the retention fin 16 are
formed from a low density polymeric material, while
the base portion 14 is formed from a high density poly-
meric material. A variety of polymeric materials may be
used including polyurethane, polytherephthlate, polyvi-
nylchloride and polyethylene. The preferred embodi-
ment of the edge guard 10 is formed from polyethylene,
which provides the least marring to the edge of the
vehicle door or the like during installation and removal
of the edge guard 10.

The low density polyethylene of the protector por-
tion 12 and the retention fin 16 has a 70-75 durometer
hardness and is more flexible and resilient than the high
density polyethylene of the base portion 14, which has
a 85-90 durometer hardness. As shown in FIG. 2, the
rigidity of the high density polyethylene allows the base
portion 14 to retain its form while the flexibility of the
low density polyethylene allows the retention fin 16 to
resiliently deformed when the edge 28 of a vehicle door
or the like is received in the generally U-shaped channel
formed by the planar section 20 and the base portion 14.
The flexibility of the retention fin 16 as well as the
rigidity of the base portion 14 is sufficient to grippingly
engage the edge 28 of the vehicle door or the like
against the planar section 20 of the bumper portion 12.
The low density polyethylene forming the retention fin
16 and the planar section 20 also prevents marring of the
surface of the vehicle door or the like during installation
and removal of the composite edge guard 10.

In an alternative embodiment of the present invention
shown in FIGS. 3 and 4, the planar section 20 has a

- plurality of ribs 26 extending along the length of the
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composite edge guard 10. The ribs 26 cooperate with
the retention fin 16 to grippingly engage the edge of a
vehicle door or the like received into the generally
U-shaped channel formed by the planar section 20 of
the protector portion 12 and the base portion 14. FIG.
4 shows the deformation of the ribs 26 and the retention
fin 16 when the edge 28 of a vehicle door or the like is
received within the generally U-shaped channel formed
by the planar section 20 and the base portion 14.

The relative dimensions of the edge guard 10 are first
determined by the size of the extrusion die chosen.
Additionally, vacuum sizing plates further determine
the final dimensions, excluding overall length, of the
edge guard 10. In the preferred embodiment, the edge
guard 10 has a height, h, of 0.80-0.90 inches. The U-
shaped channel has a depth, d, of 0.55-0.65 inches. The
open end 22 of the U-shaped channel has a width, w, of
0.03~0.05 inches. The edge guard has an overall length,
1, of 3.75-4.25 inches. By placing the edge guard 10 at
strategic locations along the edge of a vehicle door or
the like, such a length is sufficient to provide adequate
protection to the edge of a vehicle door or the like.

Referring now to FIG. 5, a method for making a
composite polymeric edge guard 10 is depicted sche-
matically. The method comprises the steps of coextrud-
ing high density A and low density B polymeric materi-
als through a single extrusion die 30 to form a composite
polymeric extrudent 32 having a desired profile, main-
taining the desired profile of the composite polymeric
extrudent 32 until a memory is established, cooling the
composite polymeric extrudent 32 to establish such a
memory and cutting the composite polymeric extrudent
32 into predetermined lengths to form the final COmpOSs-
ite polymeric edge guard 10. In the preferred embodi-
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ment, the high density A and low density B polymeric
materials are polyethylene.

The co-extruding step of the method includes select-
Ing a single extrusion die 30 having a desired profile of
the final composite polymeric edge guard 10. The high
density polyethylene A is heated to a temperature of
375° F. The low density polyethylene B is heated to a
temperature of 275" F. The extrusion die 30 is main-
tained at a temperature of 282° F. Both the high density
A and low density B polyethylene are then extruded
through different portions of the die 30 to form a com-
posite polymeric extrudent 32 of the desired profile.
The use of high density A and low density B polyethyl-
ene provide the composite polymeric extrudent 32 with
portions having differing resilience.

The maintaining step of the method includes utilizing
a pair of oppositely spaced endless belts 34 to pull the
composite polymeric extrudent at a rate of approxi-
mately 1.2 inches/second through a series of at least
three vacuum sizing plates 36. The profile of each vac-
uum sizing plate 36 gradually decreases in size until the
composite polymeric extrudent 32 is brought to the
dimensions of the final composite polymeric edge guard
10. The first vacuum sizing plate 36 is approximately
10% larger than the final dimensions of the edge guard
10. The second vacuum sizing 36 plate is approximately
5% larger than the final dimensions of the edge guard
10. The last vacuum sizing plate 36 exactly matches the
final dimensions of the edge guard 10. The vacuum
sizing plates 36 function to properly size the composite
polymeric extrudent 32 and to prevent the extrudent 32
from coliapsing until it is cooled to form the final com-
posite polymeric edge guard 10.

The cooling step of the method includes a combina-
tion water wash and water bath. The protector portion
12 and retention fin 16 of the composite polymeric edge
guard 10 formed from low density polyethylene B are
washed for a period of 1.5-2.5 seconds in a water stream
38 after exiting each vacuum sizing plate 36. The base
portion 14 of the composite polymeric edge guard 10
formed from high density polyethylene A is submerged
in a water bath 40 subsequent to each vacuum sizing
plate 36. The high density polyethylene of the base
portion 14 of the edge guard 10 is submerged for a total
time of approximately 1.5 minutes. As a result, the low
density polyethylene B is cooled slowly to help estab-
lish the flexibility and resilience necessary for the pro-
tector portion 12 and retention fin 16 to prevent mar-
ring to the edge of a vehicle door or the like. Addition-

ally, the high density polyethylene is cooled quickly to
- help establish the rigidity necessary in the base portion
14 of the composite polymeric edge guard 10.

The method for making a composite polymeric edge
guard 10 also comprises the step of cutting 42 the
cooled composite polymeric extrudent into predeter-
mined lengths to create a final composite polymeric
edge guard 10. The composite polymeric edge guard 10
may then be used for removable installation on an edge
of a vehicle door or the like.

It 1s to be understood that the embodiments of this
invention as shown and described are preferred exam-
ples and that the invention is not to limited to the exact
arrangements shows in the accompanying drawings or
described 1n the specifications. Various changes in the
details of the construction and shape of the elements of
the preferred embodiment may be made without depart-
ing from the spirit of the invention. The scope of the
novel concepts of the invention are defined in the fol-
lowing claims.

What is claimed is:
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6

1. A composite edge guard of self-supporting poly-
meric material for removable installation on an edge of
a vehicle door, said edge guard comprising:

a protector portion of a first polymeric material ex-

tending along the length of said guard and having
a bumper section and a planar section, said planar
section having a pair of oppositely spaced sides;

a base portion of a second polymeric material more
rigid than said first polymeric material extending
along the length of said guard and defining with
said planar section a U-shaped channel configured
to removably receive the edge of the vehicle door,
said U-shaped channel having an open end and a
closed end; and

at least one retention fin of the same polymeric mate-
rial as said protector portion:

said base portion being extrudably joined to said pro-
tector portion along one side of said planar section
at the closed end of said U-shaped channel, said
retention fin being extrudably joined to said base
portion at the open end of said U-shaped channel
and projecting into said U-shaped channel toward
said planar section and acting in cooperation there-
with for retaining engagement of the vehicle door
received in said U-shaped channel, said first poly-
meric material being sufficiently resilient so that
the edge of the vehicle door is not marred during
installation and removal of said edge guard.

2. ‘The composite edge guard of claim 1 wherein said
planar section has a plurality of ribs extending along the
length of said guard and projecting into said U-shaped
channel.

3. The composite edge guard of claim 1 wherein said
retention fin extends along the length of said guard.

4. The composite edge guard of claim 1 wherein said
first polymeric material is a low density polyethylene.

5. The composite edge guard of claim 1 wherein said
second polymeric material is a high density polyethyl-
ene.

6. A method of making a self-supporting composite
polymeric edge guard having a memory, said method
comprising the steps of:

co-extruding at elevated temperature a high density
polymeric material and a low density polymeric
material through different portions of a single ex-
trusion die to form a composite polymeric extru-
dent of a desired profile having portions of differ-
ing resilience;

maintaining said desired profile of said composite
polymeric extrudent until a memory of said desired
profile is established;

cooling said composite polymeric extrudent to estab-
lish a rigid memory in said high density polymeric
material and an elastic memory in said low density
polymeric material; and

cutting said composite polymeric extrudent into pre-
determined lengths to form said composite poly-
meric edge guard.

7. The method of claim 6 wherein the maintaining
step includes oppositely spaced endless belt means for
pulling the extrudent through a plurality of vacuum
sizing plates. |

8. The method of claim 6 wherein the cooling step
includes washing said low density polymeric material in
a water stream and submerging said high density poly-
meric material in a water bath.

9. The method of claim 6 wherein said high density

polymeric material and said low density polymeric ma-
terial are polyethylene.
%
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